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(54) THIN PLATE VALVE ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a thin plate 
valve element provided with sufficiently high durability 
for repetitive load condition in corrosive atmosphere of a 
reed valve for a suction and discharge valve device of an 
air compressor and being subjected to repetitive bending 
load by finding a proper selection method for a material 
by taking such corrosion environment into account. 
SOLUTION: When a thin plate valve element being 
subjected to bending load of lead valves 5a, 5b for a 
suction and discharge valve device 9 of a reciprocating 
compressor is manufactured, a ratio of fatigue strength 6 
w to Youngs modulus E of a material of the valve 
element, 6w/E=&epsi;, is employed as fatigue allowance 
distortion, a ratio of the &epsi; to fatigue allowance 
distortion &epsi;a of a comparison material at a fatigue 
destruction limit, &epsi;/&epsi;a=S.F, is employed as a 
safety factor, and a material having this safety factor S.F 
of 1 or more is selected. A material having &epsi;=6w/E 
of 3.5 x 1 0-3 or more is employed as the material of the 
thin plate valve element. 



7 



1 da*** 

So 9— F* 

9 «A tutu*** 



2a»UHft 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



Page Blank (uspto) 



as>B*mmfff up) (12) & ^ §^ & $j[ (a) onwifuiHaBss^ 

#gS2000 -257560 
(P2000-257560A) 

(43)ft|g B ¥f&12*P 9 19 B (2000. 9. 19) 

<5i)intcL' mmn pi T-7j-r(g#) 

F04B 39/10 F04B 39/10 C 3H003 

F16K 15/16 F16K 15/16 B 3H0 5 8 



SSE»3ft M«93©»3 OL (4 8 1) 



(2i)ws#*t 


K8PP11 -58152 


C7DH1HA 


000006208 










C22)ttHB 


6 0 (1999.3.5) 










<72)3S8# 


ram ettsi 








j£a»=K^«pl5007Sa =mmxm 














(72)»9I# 


em eg* 






















(74)«3ffiA 


100083024 
















ft*JCHR< 



(54) mwmzm miwmx.ttnmmijm 



(57) J 

o^^^sssr^ai-ri fct «fc o . afA#ffl^«pfc: 

#tC*SJ«Stt«<^^F^Se afc^Jfce/e a = S 
trw/E#3. 5X1 0- 3 UlLcO*m$-J8^S. 



•ail la 



( 



7^ • 



7 t 



1 4> 



3 '*v**A I 

/ \ 9a Mr 
' 2 urn** 
9 «A ,ttiuf»if 



6b w ** 



2a ttHiL 



!(2) 000-257560 ( P 2 0 0 0 - 2 5YJL8 



= e -Cfea-tSS^rF^Se #3 . 5X1 0' 3 «±<0tt 
[f§3*Jl2] WiSBfli^^ySRAATRilKCTIl 

/E = e Z&9ffi®&k U S ^>ticOS^^2ek 
/ea = S • FSr^^kL. K££3*S • FtflfiU: 

[000 1] 

HWJtf>*r*atS»fH *«W4ffiI»BBIB»0* 
[00023 

[fie*^ftffi] 03ii. amifi^ffi^feT) 1 

S^U^±»3aflW)»nBHT , »4. H3fc&wc, 10 

warn***** (Ham) *uun-iS' | Jf 
i lttR^/j'/i oo±a5fc^Btio.-K;i'h da* 

«B&) (ci-aTa^itT^v-'J V^l 05rS5^'JV 

najtfxsiK (s§va») 1 4 a&ixi a bimmzn 

[0 0 0 3] 9liffcA s •ttaj#§atC»*. EMtA, tt 
aj#t£S9(±. 2«»r*>:10H«ft8 (B2«R) tcjfii 
Sftjfcsltrt'h 1 2»tft7 I- 1 3fcJ:oT. mfie^'J V 

1 1 cm^sfLTv^s . 

[0 0 04] 01~02{±BfriB®A, 
&5fL. 0 H±I®^f|6j£0KBH (H2<9A-A*gBfH 
12) . H2liTOiBI (01<OD^ffi0) "C**. 

[0 0 0 5] Hl~H2tetS^T. U4iRA#ffis 2te 

6 aTffl£3*ifcOAflK>!/-tt#5 ajftgltL 
T«A?Lla*JBSU Rtai#^2tc(±eSS:#Si6 

bTttaj#S2fcra^$iifciitasffli<o y - k# 5 b #k 

KtTRtJti?L2a$rMWt«.Jtpfc:^-5TV'»S. 7. 7 

Hi#^2fc<7)glCSiyfig$*t^-/^^. 4»il5S!ftA 
#J^lfcttaj#S2f:<50^t:#fflSn. K2o<?>#& 
1, 2 09fE^Kfrl*Lh«LA««:<6oTfftrvr» 



[0006] 

[JHftWWfcLlifc-riWl] HlHB2fcij?SfL* 
®A, Rta!**B9fc:*oTti* U-K# 
5a. 5b#*c9ffigS£. #Si6a. 6b£tf;Pf- 
7. 7TBB*t*ii:lcJ:-9TiajeS*lfcfr»«ltteic 
*J*3*U Baw«jSfcLT«ffi«A?Ll a2UMHJ 
?L2 a ftEffiftf* ^ (sffittSiLT V»4. 

[0007] Z<?)fzth^ *»*»&iRA, ttm#3IS9^* 
oTtt, tE'J-H#5a, SbOSiamcOiftOmLtei 

-K#5a, 5bffl«fk0SE^RR=&jgiSfc^K«<0 

[0 008] *>*>6pRA. ttiiJ*Sa9*fflV^ 

1 - k fams&to ( sox) ^owftttjs^sA-r 
[0009] tm<7>* o%fts*mfnzn9&-r&*:#>. «e 

1) -H#5 a , 5 bWHSfc LX . V/I^rVIM h 
iRXT'Vt'Xfll (J I S-SUS420J2)f«It 

[0 0 10] ifc. tWE'J-H#«)J:3«r. Nfllttt 

[0011] *fKH«***aaESffi<0PHt:** s s 
^ffiSStSOiRA. tttti#^gffl U - H#OJ: 5=3rJB^S? 

Lmumtztt LT*4H=»- fc?SSK«# 
[0012] 

coira, ttas^affly-H#^»iatf?5fi*g»t6i8 

*E fc<0it<T w/E = e -Cgmt SSK^TfSSc 3&«3 . 
5X1 0-sjJLh^»«TmB!cLfc£t?:#ak-r4.^« 

[0 0 13] »^U<ttiS^lfc*J^T. ne 

[0014] f**«3<i. l9f^K*#*OlUt^. 



!<3) 000-257560 ( P 2 0 0 0 — 2 5YJL8 



u $ ^izzcrymmtG&e tmm®.®mmz$>&im 
mm>mim®me atotte/e a =s • Ft&km 

too i 5] H9iILttff?f«£ 

w/E = e£&#!fcg:Sfc5£iSU SOJELfflff^a:^ 
J: JSEMiCJ: 9S^S£liBK#<?)&5*ffiS e a = <r 

[ 0 0 1 6 ] LT. ^«tt#fls^«fi<OSI^F^ 
e k mieJtKW^f^S^SS eai:OJte/ea = S 

• F^§I#«cl«8^$tL, CLOSES • F 

# 1 PXttZh J: 5 £tt«£5f fc LTgl 

[00 17] -eLT, Ul^^^lJSLht^&SI^ 

«ft9ffl«ae (cfw/E) 
[0018] *»*>.&#JflK J: 0 . SS«tt#tt?>*roi: U 
TBul£S^ffSMe = crw/E*<3. 5xiO-3j;Lt 

S. 

[0 0 19] 

[ 0 0 2 0 ] 0 1 ^2ii44HI»^3;h.&2Sltrai 

i iiiE®^-(fiiioBfiMa (02wa- A^wsa ) . m 2 

\Z¥Wm (010>D*«H) -c**. ^3{iluieS^EE 
IMK>Jbffi<0tnr9aT»«. B4~B1 012. Bute© 

8A4MPHF1IIH* 05l2E4c9B-BfSifc?fHBft® 
0. B6ttttili*<B0mnBL H7li§a6<0C-C|8H 

^Fffiia. 01Ol2/*y3rV05 :i FEBBt:'3>S. 
[0021] SI— 02&tfia4--Hl OfcfcWC. 1 
liH*tt**A*ML 2JiR«tt<OBtaj#^TftO. s 

©a#& 1 1 2 1 »2 „ y - 

F#5a, 5bat/#*i.6a s 6 b £#A/C2f&@ftf> 
+:;Ph^8tcjfii$iiys-+:;kb l 2%tf-f-y hi3(g 
3$m) tCfcoT, k'JV^iJfel ItcHBtSfvCV* 
& . 3 l2l£qRA#JS 1 RtiB#& 2 1 offllcff A3 *U 



ltctiHSOiSATll a**§pg3*u ttaj#M2£l±fiT 
fE®A?L 1 a t BMHffitelBKaDtaffL 2 a #8R3*i 

[002 2] 5a»2®Afflkoy-F#. 6 aUttAfltt 

, 5 b«otajrao y - f*. 6 b i2Btajffl<o#i 

-eofig?^S0fE#^^.6aaV6bTl¥Sx4» 
*U s!0H»*t7a, 7ateffjIS*ifc;|0l'h7. 7fc.J: 

0 x msu&xxm 1 a.t«i£fj#& 2 K-eft-r iui^sfi 

TV>&. fi!->T, IOI2'J-K#5a. Rtf5bt±fig?# 
H5£3fU e*Jgg?TI9S®A?LlaXtf2aSr^Hi- 

[00233 4 «BUIB«iA#^ 1 &t**aj#£ 2 co+/|> 
aj#J^20fiM^*>^S:«^Vv ai»gSl6j±$-(i-|, 
[0024] *>*>S«A. tttil#gB9 *«£fca3W£ 

mi&coimmzti\,\r . 03c*-tJ:dt=. ^yy^i 

OrtKifStg-StuttXfV (0^B&) coT^CioT 
J^y^l Ort^BE^^Sffifi^KT-fSt, ®Affi3 

ffiAlfflcO U-FtSaKH.i'J-K^Sa £&o-C 

[002 5] tXh^c7)±mc«t-oT^yy^ 

1 ort^x*<Bffi$^ &~>v>yi ortcoE***® 

AtMO^jiSI 1 4 a coffi** _b[al& i: » ^tOS^^t 
i-7-C®Affll<oy-h*#5a*<Kt. S^tcMtXh^ 

3&14b<7>EXZ±.®&t. tt*ffiiy-K#5b*fra 

t±ay-H#5b&tf^ilK14bS-ji-,Tffiffl 

[0026] JjLhOlB^. f^fflJiS^ittaWfcRg-Cft 

•s. *^oi©66^©tfcv^T«i, i«ney-K#5a, 

5b<7>$m£&#LTVv&. 

[0027] IP^. |triEtfOi9t®Afi3^y-H#5a 

awtanuw y - k# 5 b m$w&imv:m*t>% 

Os -fflfflU S:. ^b7(;±^T#Sx6a 

2r^-LT®lA#Jll fcHSS^ *SV^i^h7atX 
ttaHffl<0#ii 6 b S-^-LTttai#^2 tS^StlTV^ 
*iaB^»©:fe^Tli. K>J— F#5a. 
5b^«?ttLT. ^-tfO^^JSowt-W^EkcO 
it ( crw/E ) (Oil** 3 . 5xio-3 feLhfc=5:*«iH 

[0028] M2'J-H#5a. 5b^i olzBT&L 

mimt>&ftm-rz&tt<?>wmz. tat in* saw® 



!(4) 000-257560 (P2000 — 2 5YJL8 



xtmtt<7m±ms ■ ( i ) tt-smzti 
*• 

S • F = (jw/a a — ( 1 ) 
-I,r-C<Ja{A'J-F#5a, 5M=£fC^SiI*g<i 

(1) jSHZftWZt. 
S • F = tfw/ ( e a • E ) -(2) 

S ■ F= (<rw/E) /c a -(3) 
fct»^Sft&. (cw/E) =ew$r=^^llF 

SMt ^-Tl. t . liTiS ( 3 ) 5«i. 
S ■ F=ew/e a ••• (4 ) 
b%h. (4 ) 5*(±S ■ F^WCm^Ltz^Th 

S • F= ((Jw/E) / (<j 
Og^n^M ( aw/E ) s „ s fcOiti LX . ^Cl 

[003 1] B17(C^-«E8Ri. WEy-r«#5a. 
5 b fc&JSnimWBteo^T . US ( 6 ) itfcrj: o 
T. SU S«fc^-rSfi£»O^^S • F Z&ibfii i><r> 

T&h. mi 7izm^i}^xdi,z, susmznt^ 

3g03S§tf B **1 0 0 0N/mm2 £mX.&<mf£<?>i> 
<7)cr>X.X't>&. 

[0032] m&+?>-&&(0 J r>'7^E= 106X1 
03 N/mm2 T$>Zfrt>. Hi 7{=t5tt&££3pS ■ 
FV1. 0£JLtfc££g8i?3£K<Jw=3 7 lN/mra2 

[00 3 3] filoT^^fc^TJi. U-H#5a. 
5btLTti, liTS^^S • F#lfcl±fc$:.&g^5a 
K<jw=3 7 1 N/mm2 JjLbOttflSrfflk-rfUjr , 

cosus^j: o ti«v«S5*tt£-W-f & 'J-K#5 a. 

5bSr#&,li:*»-C#a. 

[ 0 0 3 4 ] «±l±. 'J-F#5a, 5 bffl*m<Z>£m 

^mjiz-mmmmimz-r. ^x. «eii-h#5 

a, SbOfi^^SWIaESS^tt^^^iixSiS^T 

o m x =Eh/2R 

= (206X1 0- 3 xo 
= 3 7 3. 7N/ram2 

[00 3 9] iOtt (37 3. 7N/mm2 ) 8:017 

»sus^ h^fyi^^i (s 

US4 2 0F2) <7>8&mmovi (7 1 5N/mm2 ) 



[0029] <r £T\ fiawv/Ur y»M b^tXryu 

Xgj(JIS-SUS420J2 s WTSUStBSgrT 

SClfcjiK.. -5-co££5gS ■ F= lfcrffiv^fc 
*U>. 

[0 030] (3) iStCS - F = l£ftA 

-TSt, i<0t#y— l<#5a, 5bt=£tT^5^e 
a(±, 

e a= (crw/E) s u s —(5) 
i:=5:&. ±1S(5) SK±Seali > fJESUStt*>& 

=fir* 'J-H#5 a v 5 hcr>m$m®mx't>& . 

ffiB*>WB«03c£3fSS ■ FJi. ( 3 ) 5S&tf ( 5 ) 

sU:y. 

/E) sus »(6) 

[0035] *>*>i> ftWZWlt. &<0£o% 

mm&£mTizMfz.&mm&i,zm~f 
[oo36] immm w*>. frfr&m&tz&^xit. 

S!3|€<!0SUS^*^^^y-K#5a, 5 b i IS]-^ 
S-^-S 'J - K#5ria 1 7(=^-4ffiS(0^^>'^'C 
I!f£U £©!I-K#IcoVyc. FmEBBISEKBSl 2 
00r P mX20B5£*Si (l*yjRUsllfc3 . 4X10? 

fi!3tW5SUStf*^^:4y-) J #5a x 5bfc-3H 

[0 0 37] £<0*£JI. *?>-£r&frt>%&V-m5 
a N 5b£oWC{i. 01 7<OJ I S43 (^$S • 

F = o . 8 3) coitrtZ-k^ mmco%£iimi>*it:. 

S U Stt*^3r£iaAffi!lO 'J - H# 5 ate, Utffl 
fS2 0ffl<7)rt. 3<ltc:K*^tfc^ qtajfflWJ-H 

# 5 b t-^v>-cjiiKa<??^«*i*^^. iRAroou- 
[00381 ms.<oxdic, ffia*^tfcsus«^^> 

«C6U-P#5a. 5b^B^t^tS»*ft{fjE* 

<y m x Ji. 6 a. 6 b«a*¥ 

gR#140mnu !)-H#5a, 5b«0«Jih = 0. 



. 508) / (2X140) 

mtfrfrh 'J - H# 5 a % 5 b i i: 

t^ri.. ^>&«59KKi=«^T, S^^S • F=0. 
8 3<0J I S4a^-^>'^-^*^=5:«, l J-H#5a. 5 



!(5) 000-2 57560 { P 2 0 0 0 - 2 5YJL8 



[0 04 0] l*»l&*<*>. mnizuk-txokmmf 

®m: <3w/E=2. 9<OlMEJ I S4«**>'£&fi 

4%tr^£t«»^. «U-K#5a. 5b<0*mt 
LTJi. 15ies U Stt^SfUFSS : <7 w/E = e = 
3. 5X10- 3 JjLhcT)«ST-J)Sii:Sr^t&. 

[oo4i]0ii~-0i6 &*mi<?>fii2mimmiz 
mi msiA. ntaj#^moiE 
mm. 01 2i±*pwm mi lnExmm) s hi 3m 
©a o - vjmrwm. m 1 4 imta y - h^^mh 

01 5li8lA#3L*.£3SU (A) liIEH0. 
(B) (iTSHTftS. 01 6«Htai#£;c£^U 
( A ) J±IEE0. ( B ) li¥®0-C&& . 
[0 04 2] 01 1—01 2fcfcwr. 14<i#JSST£> 
•9. 4fflc0^hJ>:2 2tCifii$/ll.^;Wh (3^0^) 

fcii. J5lJ+;fe»fc«iA?ll4a#g7LS*v ^®A?L 
14a iOfflRrt 2 fflcOttUifl 14b W&RZtlX V> & . 
[0 04 3] 16lilSAy-K#. 1 7 ttrRA^^-c- 
fcy. ^RAu-b'#i6ai^®A#SLii7ji. tine 
#&i4*)Tam=, c*x&<offi*s?£;iouh5 , u6a. 

1 7a(=#ji$iL6d</Wb2 lCioTSI^^it. I&K 

a y - h# 1 6 » t AimrcHEfttt 1 4 <o®a?l 1 4 

atT§8*»4»IIII!-r*J:afc4roTV»4. 1 SfcttjtffiH 

y - h*k 1 9 «nttt#^ifA y . Kotsray - h# 

1 8S.imtH^t 1 9li. Bulfi#ffil 4tf>±HK. -I 
iXfe<7>S*gPfr^;WhJ'C18a s 1 9 aCCifjISftS* 

;uh2otj:-p-ciii^3n, M«iaiy-H#i8oaft 
m®Tim&#m 1 4 ontaifL 1 4 b srGamirs i 3 tc% 

•)TV^. MfBSiA***. 1 7&tfttaS#£ X. 1 

6&tfttHjy-l<#l 8£0^ffi*^#^i 1 7. 1 9K 

[0044] *»*»&2E»EBimfi«0«A, ttdJ#i!SCfc 
ttSiSA. Dtmy-H#l 6. 18CJ3V1T. 

*s • f£. msmimmmtm-iz't&Ktbizit. 

ttU - H* 16.1 8*>ffl£flR:ft£-r««ttXe «rJR 
y— K#16, 18C5J5S. R&#$:;il7. 19<0i 
e=h/2R -(7) 

tsi.. !&&iz. msm lntmmcom-iii}. h=o. 

5 0 8mm. R=14 0mmt*l>H, 

e=0. 508/ ( 2X 1 4 0) =1 8 1 4X1 0- 6 

[0045] -edr. t«EAAy-K#l 6«i3h= 
0. 64mm, ttjfjy — F#l 8<^J?S h = 0. 4 06 
mmOl*, "SA#£*.tf)|8l3!¥@R= 1 7 6mm. Rt 



ii5#£i.l 9Wft$fgR=l 12mmfc^0. iO^t 
gjtcfcvvt. ^©Ay-F#16&tfW:ffiy-F#18 
«>*g£e Ji. Itnem mSfe^JSfcl^- (e = 1814 

X10- 6 ) t*£h. 

[0046] i$mmi m&mu, *^s^frtc-cs 

flsS*lfey-H#16. 18£017<OSP7OO (5 
&tf J I S 6 OlT-mmi Offl-?-Pgff L 
T. US <£S\ESI8> K8L3i*. l-HBSl WfiJgStt 
lal^ft ( 1 200 rpmX20lllM=3. 4X10' 

e) -mo&L&m&mznzitz. mm. mz&i o 

H<7>'J-K#1 6. 1 8mmett!klii*fr->tz. 

T. *»*»SHifi^®<7)'J-H#l 6. 18(CfcV^Tt. 

mmimm&mtmmz. mmff^.-. <jw/e= 

3 . 5X10-3 £Ui<0$m£Jfllrtfitf . se»k«o% 

[0047] ft, *9K«ittBy-K*5a« 5b. ft 
4v»(il 6. 18fcBR*"f. afci«Wfe&»6*9, SO 

[0048] 

[%BBco5Sm] i^LhieKcori: < . *9Mit:J:*itf. SI 
<rw/E=e&S88flf;gS£J8^. 36(C£Og#IlF 

* i tLtt^ fr-om&mwRT&m 

[0049] fi>i>>Z^miZ J: *) . iTfeS^ilPSSe ( a 
w/E)*i3. 5X1 0- si^LhWW^SrfflV^ii:^ 

[0BcofS*^HBl 

[si] *mitmmisix&2&&fflm®i\. Rtas 

1 ISffi^@<^iB£Sr^-riEM^raiwBffE0 
(02OA-A«SBiM0) "CftS. 
[02] 01t=«JC-tS^F®0 (01tfOD^m0) -C 

[03] mnes^s^^KA. «:{ii^ia^«aR£ 
1 04 ] miem i mmt&tzti tt s®A#M<wffi0 

[05] 04<OB-B»Sf®0Ti»S. 

[06 ] mnen i nimmizt5v&oii}!<#m<7wwm 

[07] 06«C-cm»®0T-ftl>. 

[08] me&imimBiz&v&v-vfrWMm 
[09 ] ffte^ i mtmmtzav &#3zz. wwmt 




!(6) 000-257560 ( P 2 0 0 0 - 2 5YJL8 



[si o] tmmimmmmiz^h^^^y^m 


i 






1 a 






2 






2a 




[si 2i si lvExmmx'hz. 


3 




[si 3] tm^mimmiz&ifhyixy-vftn 


4 






5a 


■J — K# (KA) 


[si 4] mffi2mmmiz&if&*t&v-Yftco 


5b 






6a 




[SI 5 ] B5Sm2^ffiJg®(c^{t^>®A*^OjE 


6b 




MS (A) XXFPWm (B) 


7, 


12 #/l>K 


[si 6 j mzm2mm&miz&if&\*ift#3c£<?>jE 


8 




mm (a) &IPFKS (b> 


9 




[SI 7] m2mtmmi£l$ftZ>V- 


1 0 






1 1 






14 


a. 14b tfxmi, 








[Si] 




[02] 




[05] 



!(7) 000- 

im6] 



2 57 560 (P2 0 0 0-2 5YJL8 
[08] 




J{8) 000-257560 < P 2 0 0 0- 2 5YJL8 



mi 5] 



(A1 



tBJ 



17 «X***- 



17 «A»**. 



(A> 



[016] 



19 <tH**A 



19 

-I 



(B> 



CZ3" 



[IH17] 



«t If 




991 

ft*. 

WW) 




ftftl 


MN 

(«1H 




*±**F 
QUMOm 

©8-F=ltt 

uoi) 


CBJSUKD 




BOD 


•J 


715 1 


15 


C2B 


IX 




(csaaD 


1T0 


780 


7.1 


220 


2D 


230- 

270 


0.57 


S 




130 


iaio 


7J 


345 


2J 


275 


0.77 




* & 

fCTMt) 


120 


118 


OJB 


230 


ID 


MO- 
270 


QM 


(MOTS 


71 


540 


14 


100 


U 


100 


0.71 




EPS 


KM 


050 


0.1 


000 


ZJ 


220 


0X3 


i 


M 


100 


1430 


1U 


B70 


W 


420 


1X3 




100 


1020 


0.7 


441 


4J 


300 


1X3 




r ::i i 


WO 


1033 


OX 


471 


44 


290 


1X6 



F^~A{##) 3H003 AA02 AC01 AD01 CC11 

3H058 AA15 BB40 CA13 CA20 CB14 
CB29 CD13 CD24 EE04 EE05 
EE13 



